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(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a color 
component signal which has high resolution and small 
false colore by deciding the value of the difference 
between the signal level of a known color component and 
the signal level of a deficient color component with the 
difference between the low-pass filter values of those 
two color components and multiplying an amplified value 
by an interpolation intensity coefficient 

SOLUTION: Two-dimensional memories 6a to 6c store 
light receiving sensitivity signals of multiple lines by 
color components R, G, and B. Two-dimensional 
low-pass filters 7a to 7c output low-pass filter values 
by pixels. A coefficient memory 9 has a table wherein 
difference values of the color components are made to 
correspond to loop control coefficient A coefficient 
selecting circuit 10 selects the loop control 
coefficient corresponding to the difference between the 
low-pass filter values of a generated color and a 
photodetection color by generated colors to generate an 
interpolation intensity coeff ic ient An operational 
amplifier circuit 11 generates sensitivity signals of 
the respective generated colors by using the 



interpolation intensity coefficients, low-pass filter 
values, etc., and puts together and output the 
generation sensitivity signals and fight receiving 
sensitivity signals as color component signals of 
respective pixels. 
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_LE® X B £>® fit tc*5 11- £ _LE* v 
CO a ^ ^ /i^ffi t CDifclaS 

<t ^ jtE^Fafeja^o p — y ^ homie 
< ft* j: 5 \z^mmmt p — * * * 

£ ^J£fert»o«# u^yu £ tf>ff -J§- u^A-li^;*; # £ £ 20 

«fc**U L**t>, SK*M3M«*ttJbE»**«r 

±&m&'b£tttitt'h£WZ£ rij fciSv^tttftSw 
A: *T 6 fit 1 Ett<ofeA#£/S^fio 

[ft*® 3] R*POfe*5>ofll-8'^/u 

7£-rz>tth\z. rowjgfcusufc 1 groi^i^# 30 
s**ftit**tt±EJl3fts*# rmayc* VMS if r 0 j 

KiJSv^fc ft 5 r £ S:#«4:-t- 1 E**>&*# 

[HM&I5] p — s<*7 4 jV*^Wl\Z, ^J£fe*#<0 40 
S:»«i:-r6»*3S l ^6«3MI4 0 5 %©v^-f Jx*> 1 



^<Do-/^7^/V^fii LT±E»&S;h,fc«Sc<D 
^Sr^m k *T £11*41 4 IS«cd^A^^A^®o 

^^yw***!) VJ**v*»**>*, £E*n<D&&#?>{§ 
Etto#feM«St«SSc 

±EH*<o«H<oW*Ji:*5^5±E^£fi.A»o(t-&i^ 
5 a ^ 7 ^ ^ y -7 ^ n 

±ER»^fedi»0«-g-u-</uk±E^FJS:feA»ofS# 
u^c/wt <om^ u^</uj|3fts*:* rtlxr*** v^w ^±E1S 

SBE*JM(fe±E5 , FJ6ftrt»«>fll*^-</^fc UTW^ii" 
flr til f 6 *3 V > T , 

k. 

±m&mm<D&inmk it, iEam^d^feUASix 
r k zftmk-rz &eLm&m&mw<, 

[0 0 0 1] 
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[0 0 0 2] 

[«*Oft«J CCD-fe^4^0 2»c5c»ttlL*^*:ffl 
g#&gc#tf> 2 »C7cSi«*^Srffl^T# 2 ftTc***^ 10 

lc*a^-f5R (#) fe^>r/v-^. g (ft) fi:7-f/v*;ft 
t/B (*) &7 4/i'*&&*U*)tttt1t3&<D2&7Ltik 20 

3 7-»«»«Sr**f 5 
**l««<o*7— 7^/^*«D#ltfeltt02ft5c« 
l mWfto?/^* 7-©«fI-^«r#5¥«^7^ 7 30 

iZoy/ux?— i&m.mm*. ^m^<oh(o\at^x 2^ 
Tmmm^t* z<D%^n&<DM&*n7tz> zt&x%z> 

[0003] :©i5ft*Kao7^7-J[* 

»Iftiflw*3V*T. *M*Og#ft<B«*«**rfl!V*T 

Wi"*. ftfc\ rofe»IB»3l*«fe«:-*»fc«»*||B 
ifet i«tt5tO"t?fc5o mi 2ttroi5i*S*2 

»:5c*«*^F^C*5V^T— «»^V^^ttrV^-5B aye 

r c^^r-j m&mcx zm&y <<< nm&z^-r 
mwmx&z> 0 mic&^x. 1010^^1^ 
C***^) offcast u ^o-e^rt^ie^s^fe 
tr (*) j , re m) J , TB (W) j o^ivetb 
<7>re-i§-tti5BEii!* otm^) fc^-ri^ry v^<* 

t# a re (ft) j nHi 3\£7F-r£*>tmm » 



1 4 KTjk-TX 1 ftm*ffi«fc:m*Tgft«««*as»fc 
*u tr (#) j iibi 5lc^-r<t 5ftW*<fc«fc:*5v* 

*:£j£Lftttixtfftkftv\, 
[0 0 04] «*.« TG (ft) J fc*5V*-CHU m 1 3 \Z 
*5^T Tgj i:flB*Sixfciii*^*5V^Tg*«««** s 

5 e ft**, PIHTttroi8ft«*0#BaBB««r^Hi-C^ 
[0 0 0 5] H1t^ TB (#) J lC*5V>T(i. il4C 

SSV^TRSSi-S 2o*>SVM44ooB*Og***fB-§- 
o¥*&1B£rSt# U r*x**^4II*ftoT^Siir*<B£ 
j**ft«-?-ti-So ft**. raHT?ttc:o«*«*o#RR 

rblj , *H?>*IpJ0 4oo®*St#R8 
Lfc«^0««»lf«: r-b2j % &6©2o©S* 
Sr#B8Ufc*fr<0^«a«-»Sr Tb3j irbT^IBU 

[0 0 0 6] IlC x TR (^) j £*5^Ttt\ 13 1 5 {£ 

H^Sr^Sl"C^U. ±T0 2o©I*S:#ILfc»^ 
**«ft«#Sr r r 1 j . 3»**lRl0 4o<OBi*Sr#fia 
Ufc^O^^Sft-^^ r r 2j % fc^2oOli 
Sr#BBUfc»-&0^«««*S: r r 3 j ^bT^ISL 

[0007] L,a>Lft#fe. ±iai»»«iBttte*-5<ft 

&&o1t 0 roJ:5ft»fedS36&UTU*5 0tt. fg- 
IC. ^S*0 2»7C«<ft*^-^i3V^Ttt«-iil*±^lfe 
Ofe7-f/u^SriB«UTV^6 36Sfc«>ICR, G. B£-fe£ 
t>fc®*»»^:^0»&ftds#e>ixftv>r tJc^HL, 
fS*«{b^»b<ft6*y^»»l»«:**4aH 

[0 0 0 8] ^tT, *^SB8HSr<»»-rS^:«>t2:. * 
mmAltftfflW- 5-5 6 4 4 6 f-^ajCfcV^T^jffWft 



(4) 
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fe« ««• & « rs»«STd>o«fe * tk»Ktm viz 

[0 0 0 9] mi 6ft 2fc7C»tt3mCR, G, B 3 
JRfe*»6><tSfe7-< /1^£B a y e r fflE^ITKttbfc 
tf?-*^*-**^^ a«tH¥5-5 64 4 6^ 

£SW-*JLE2&7n»«*^ 3lid<D2ft7C»ife*^ 

2 a»fetBA £tiz>T~rx24r<D3kyt&&m-fir ; &y t 4 

©a#^«*fcM*+SA/DSMW, 41*1®®^ 

mzfrm-tz>-*/u<?7i'?y-s 6 a -6 ctt-ttb-e*t 

R. G % B#fijS$H*fcRttfe*U **-ft«r*rt-J-«HE 

K«1-* 2*7C^^-y . 7a-7cli^ftLR, G. 

te*ffl*i-S2&5£n— 8fi#®^lco 
V >T * <D&%& it -5 g#««« * £ ±15 o — 7 

[o o i o] fti^mmc^^xwLwi-Zo 

S-^ 2 fi AM* £#m^& L At^fiK JS Cfc u^ko 

r^u^©«««***w*os#«*{t** i/ra* 

r (m, n) =G (m, n) X R 
b (m, n) =G (m, n) XB 
[0 0 14] H2 3ttr©ffi*02oOlSWA'j5fe(!lJ:5 

-»C7C*fillc53lt<5*iif*<Offi«. Kttf±«*w</K 

u~</K 2 j&OR-C^i- AS» d o»fej*«'<z>«*8E{b 
AMU Ott*RJcjWfc*^^j:5J»»snfc*ft*»o 

*>«* U"</V\ *BJtt4MI¥ 5-5 6 4 4 6 #4M8<Z>Jfi 
WtcJ:5Rfe«-9-o«-g"U^UT?fc<5. ft*5, CCDir 
^1^^^o»ttL*^^ci3V^T^±±f^ft#^'^</^36SS5< ft 

^t^^f^^Sv^^5^||fe^^:Jffv^fe^:ftO, fiflfctf Trgb = 
(2 5 5, 2 5 5, 2 5 5) j Tli&fe, TRGB = 



6 

3Hf£;ftR. G. BO«»7-Y V^OW-g-dS-tJx-ett&J 
^fC2^C7C^^y 6 a — 6 clC§#^^tt^>o 
<&«r»ft«ft«*# 2 ^7U^ ^- y 6 a - 6 c t-»#3^^ 

Htv>5fti (—ft) Iril 7-^1 9^^-t- e r^tb 
©BlcfeV^T, loloOE9^^te(Ii3i£r;t9feL. 
TRj TGj TBj *E*SixTV*SISa»tfS#«* 

E^UHtiEft^-f^icastts rRj rcj tbj oia 

[0 0 1 1] -tLT, w^2SC7C^^ey 6 a — 6 c <D1S 
4fcj&s#£feteRttfc2#C7cn — 7 a — 7 c 

5pJS«*:aA-f-^tf J:v\ H2 0—02 2fc*2»C7co 
—*<X7 4fi,9 7 a — 7 cOttl^J^Sr^i-o ^COJ: 9 I- 

20 [0 0 12] ft|C N «|HHlK8*s#li*Og»fe^(0 

fe*#0«a«#£r£j*-r5. IS 1 

2 0mfTnM<B»*ffi« (g*fell») <D*fe«» r 
(m, n) fcSVM±irferiM>b (m, n) fiTlS^ 
(1) *>6V*r±S; (2) i!lX-5V*T«»UT#«>S. w 
ttfcO^lCteV^ G (m, n) l4SSiB*OS*i8« 
ft*, G (lpf) i±StfW*©*firt5J^ 7 
-f/^^fi. R (LPF) li3Rlf*o*fe/S#0>» — 
^^^T^^flf. B (LPF) tt3»®*O*fejS#0>n 

30 [0 0 13] 

(LPF) /G (LPF) • • • (1) 
(LPF) /G (LPF) • • • (2) 

(o, o, o) j -efiHfei45o ^y^^fti^ofeffi 

Ifiil lefts. 

[0 0 15] tUt, l^^lC^i-iplC, 5-5 
6 4 4 6*^ao«BBl!iJ:«Rfeft*<Oft*^'</Wi. 

»ft*»o«*»kiWt«fiLt«ftt5ffl*Wk* 
40 co«*w-<^icit-<T. W«<o^M«ift«*-efi3W«fi 

*0*flSfcJt-<Tfi«*^|6ft3SS*ftV\ «V^»^tttf 

4«Rl!:Mofc*ftdt»©«*u^</u«:4rt-r5 r ^r^T 
■ffcOA^^«r«Ai-6flr*^^K{lso*ttft« 
*te*5V^TtftlB©flr*«flsl5HIO dS^TS C 2:«< . 

^ftv^BHftfc(Oi:i-5 w^d5T#5o 
[0 0 16] ft*5 x ±E* (1) fcSv^tt* (2) ttT 

E* (3) o±5ic-»ffci-5rfc^-c*a. HS:ic*3 

so V^. k (m, n) l4&J*feO«a(t*. J (m, n) 



(5) 
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ttg#«S«-g\ K (LPF) li4lSfeOP-^7^ £>6o 
/l^ffi, J (LPF) \*.%tyt&<Du— [0 0 171 

(m, n) te7u-j±**y±<D^&mm<Dmm&u-v> 

k (m, n) =J (m, n) XK (LPF) /J (LPF) 



(3) 



[0 0 18] 

[0019] 124 I4#li¥ 5-5 6 4 4 6 fM^I 

£ D 4S-*ISfiia2 3fcHpCTl*<5 0 tit, RIHlc^i- 
X 5 fc. gftftojfigfi-^ u-</i^{g^ u^</v®ffitc*5 

*«aM*<ft*J:5fc*frfcl4, o*9:ti6ft*»o 
^*>fc:*:#<*tiTL30::£*fc»K ^K®*^*3 

G (LPF) = (4+1 + 4) /3 = 3 
R (LPF) = (1023 + 1023) /2=1 0 2 3 
r (3) =G (3) XR (LPF) /G (LPF) 
=1X1023/3=341 
[0 0 2 2] BLhOj: 5fcl, #H5^5 - 5 6 4 4 6^r\C 

[0 0 2 3] ^<0»Ktt±lB<DJ:5<C»HS:*P*i-S^ 
«>fcfcStL*:t>0>-C. »-f*^ejfclt«r*-fSrfc« so 

&#ftKfeJMUI»ft b^tii^VN fetus ft 
/&»3y*»R:fe £ t/fta^±rt*tt«r»S r. k * B » £ 

[0 0 24] 

«*^/^*r**r*ft*^4rit««tei3V^-C, ±B1 

mommoffimcteft 5 ±ie*j£ft/$;#<D{f u^/wc 

SKH*^R*J<Oft*5>tc*3»t6 
3RiB*0«*w</i^ 3RR*i<&ft##lc:l8r**« 

■gr i^/mas* # jttt«* # v if ±B*(MKc i-5± 
IB* £ftj£#<£> n — /^^ ^ ^ /u^r fl[oMl*36S/h * < 4 

SK**«[«r±IB*£ft^O«*u 
^/^i: LTffi^-r^*Sft^^tii^^St Srii^S^^ so 



[0 0 2 0] RGB#M»O«««Wl0 
tf$/ h (0 — 1 0 2 3(DKI, 0 : Bff. 1 0 2 3:^) 

^LTG (1) =4 N G (3) =1. G (5) =4. R 
(2) =R (4) =1 0 2 3 fcfcSB*tf»«3tbfc» 

IBS; (4) -5* (6) ©*#fclJ:9 r (3) CO^Sm-^ 
[0 0 2 1] 

... (4) 
■ • • (5) 

. . - (6) 

[0 0 2 5] lO!S5ll^5M^81li, 

K^^ftfifc^oft-g-u^^^sft^ofB-g-^ 
£ £>{f u^<jv^ o^c#$Sr^tbfe2oo ft/&# 
p -/^ 7 ^ ;^ffi^±(Oitfl^t 6 1 H I:, :o 
W«JC«tfc*B3««*Sri««ffl[lc3ft»U, L^t>> 
S Kffim »S«ftt4±ESI # * * J* tt tf* * v n ft f g K 

Swsif r i j icjfivNfii^&^o-efcSo 

[0 0 2 6] ^<D*W^«Sftfifc»^fifcS5«li, 

Rft^ft^»o«*u^ui:*J£ftrt5>©«*^ 
£&Cttfe 2o©M^w 

nfei^fo tit i &T<om<oMfrttft»9c*miam\z.ax 
l> j.o. sK*t*nmc*«stts***trt«*f±jiiB 

^#*fri*tW4*:#vMSif roj l:iSv^«i45t>o-C 
[0027] ro»WK:«sft*»**at«ri. 

«fc*v^r»*ftff»jistu«*»3«©«»*2 t-r* 

££:t>tc x *B*HK^*S$tt-5«»^om^ft«» 

[0 0 2 8] £<&«Wfc:«5ftjS#£riy£«H:. 
*'7 4A'*¥mtfs *J£ft*»o^^«-6iii*Sr^^ 
^i-6BT^«HrtO«»oiB*^fcft6*J£ftfig»^ 

*<5v^rai«sttfc*»oiii*K:*5i46*jaftritj>fl!)« 
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[0 0 2 9] COJMkiffdftA^Kt^ o-'< 

< tt**»rtfllJ|[T*&II«r o — ^ -< A^fi £ Ut4 
U fc5-ooSl»«^*5lt^ 

[0 0 3 0] 

[0031] ro»wit««ftrit»***aw[, 

a — ;* ^ ^ ; v $ flK ^jsK i" 5 p — a« 4 ^9 

-*§• U"<>^ £ ±tB*J£feric#0>«-!§- t-</v £ Off # W^/W 
n — 7 4 ;>^IOiIEI^/> £ < ft £ <£ ? l£ 

[0 0 3 2] ro^Wlc^-5#fe®ifeSlftggafi, 
^feiififcS&ggK^'r, _bisiijfSi 1 1 a- 1 k:»js-5 40 

frfcloofeo^/w^j&SRitfcfK ±IEB*»»oS 

£>5o 50 



10 

[0 0 3 3] 

G. B © 3 ifeOfe 7 /P^ B a y e r IlcE^lJ $ 

0 try hOg3fc«««*JC«|(|-}-SA/Daglft« (»« 
% 4 H: l IHi»«)S***«*t-iWE»t 5 7 

^-A^^ey, 5tt7^A^*J4lO$*«»«f 
£R. B^-fe^SJC^iai-S^^^^^f-. 6 
a — 6 c fi^n^ttR. G, B#fiA^ftlCKlt&tt. 

^OS3t«a«-^-SrlBlSi-S2»C7C^^y, 7 a- 7 c 

r***b«tR* G. B#fij*5M«!:Rit6>iv 

? (us<x7 jjvf^Wi) XhZ> 0 
[0 0 3 4] 9llM5)^HDi f (i) t 

l;iov^^O£/£&On w^^/i^ftK (LPF) 
t^^n-^7>{;^lJ (LPF) irOlttO^ 

(ssiiffiD if ( i ) ) kjs tfc^-:/si»«« i §T3i 
a«ftc a *£«-rsttftBKi§iB . 1 1 

S:fl3v^"C#feritfeO«!efB#k (m, n) SridtU H 
(crco^^jf^-k (m, n) i:S*«««tJ 
(m, n) i:^tT«^RGB#l 0 tfy h60 

[0 0 3 5] &lcifcffM;iov^i&^1-6o ^XU^ 
2 fiAUft Sr^m^l^ U A^^fitc^; Cfc u^jvco 

v?^/voH^fi-^^jfe$ixT7i — A^*y 
a$H5 0 ^ i/-A^^ey 4 ^^S^tt^^^m^ft-^ 
liH^ Uft v^«»#«ic J: o T-^/w^^ *^ 5 tcjilft: 
36«**uR, G, B©**9-f >-»0«*^**L^ixSiJ 
^^2*^^^^ 6 a — 6 c !C*«3&&ft&. ^Its 
^C0 2^7c;^^y 6 a — 6 c <D!Bttrt*fcl£<5V*T*B 

mco^fe^^o o ^ «3fts#6ttfcRrtfc 2 

»5co— 7 a-7 c*^Ul*Six6o 



(7) 
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V) tfS£>S 0 

[0 0 3 6] C<0<J:5lCRGB (Dgr&f&fr(D n 7 

l o ic*3V*T^-:/ffl»8E« i oa^feads^JfiS^ 

fcffii*T#^fe©£/^««*k (m, n ) 

PF) £g3fcfe<Z>a— ✓^^-f/Wffi: J (LPF) 

k (m, n) =J (m, n) X {K ( 

[0 0 3 8] 02 ii«»3g«lHjK l o \zis\,^xmftZti 

|^0iC*5V>T. STlllS*«««tJ (m, n) 
**On-^7>f^tlJ (LPF) £lT~C*>£d>9 
^SrWSrr^DflifiWSf^^y^ S T 2 tey§R£J»rtc*5 

JBl^TMBBMa^xyrBD (= (J (LPF) /J 
(m, n) -1) /Dnum) ^^M^T^^T ?:/flHk 

ST3tt^-yM«»i Kcfiittfil: roj 
*rftA+*»JJMfc;*^*:7\ ST4ttt*ft©a-/<7 
7>r/U^<tK (LPF) tgftfe©o-/^7-f^tt 
J (LPF) ^C0^<D^#$d^-^SCi |C*-5V*T 
flW^-y^feWtiFtufcJIjHlCD i f (i) £*TT 

fe5feftlf**«>ilUlftff53B5>*«»r^^y^ ST 5 

itc r 1 j SrttK-rs^-^SiJfBagJRJESf^T-y^ S 
T6ttr<o/u-^«|»3E*i te*<5v*TMIBJ**G>$MH 

T 6 lc*5 V * T jE L V > & -5 V ^ tt±|B^**JBf^ 7^ s> ^ S 

«Si^V^WS^»Cd (=1+DX (i + 
1) ) 36S*»SJxS (ffiW^S#^^^x^^ ST 40 
7) o 

[0 0 3 9] STSJiHadi^J^^^^STl^ 

^fcot, MIB^ftO^^y^SD (= (1-J (L 
PF) / J (m, n) ) /Dnum) «Jlt5^^y 

-r * ST9 n;is-y>fflm&&. i fc:«o»3fii[ 
roj fcftAI-SttJHffc*^!!^ STi0fi4*fto 
/<^7^/l-^{tK (LPF) ^gft&^u— s<*7 
-f/i^«J (LPF) £<o^O;k#£joS/w- \z 
»^v^T«jR^-^/^^fe3g«Si^fe«»«D i f so 



S:^v^-cli(»^^l*«*Cd36Sfe**i^. r( 
«Cd*^SrfflV^T#**«««*k (m, n) 

Tia^C (7) tt*tBI3ME«»CdftifS:ffiv^ 
^«*«#k (m, n) Sr«£1-Sfcfc©*-e*>S 0 
p^liL^T, k (m, n) I±&J*««{S-I3\ J (m, 
n) K (LPF) fi£*£fe(Dn-AS* 

^/^fllU J (LPF) r±£3fcfe0>o— y*;*^/^ 
Cdl±*mifcft«*?*>&. 
[0 0 3 7] 

LPF) /J (LPF) } XCd 

• • • (7) 

(i) «T^*S^«^&*JWH-6S»**JWf^7 t y 
7\ S T 1 1 lii^)i5>iW^f y^S T 1 0 |I*5V> 

/^^JMSil: rij SrJpJIErs^-^iWWaEftH 

/iT^T^STl 2i£:fcV^:iELV^;5VMiJtfE^ 

(=1-Dx (i+1) ) #S[3?£*t,£ W£ra&£8S3iL 

^XS^ ST 1 3) o 
[0 0 4 0] ^C^T. JiiE^; (7) ttTlB* (8) <D 

Cdf* ri=Dnum-lJ (7)^1- U (LPF)/ 
J (m, n) J . ri=0j WtflC Tlf (J (LP 
F) /J (m, n) -1) /Dnumj fc£VM3: l"l- 
(1~J (LPF) /J (m, n) ) /Dnumj t & 
SO"?. ife^Oaw?^^^/l.^ffiK (LPF) 
yt&<Dv— y<^y^f/U^m J (LPF) 
£ imtf *:# IMS if (o£ t) D#*# ttJxtf VMS 
if) TiEsS (8) fi Tk (LPF) j icifivMlfc t 9 , 

/h*H"*btf/h*VMiif) TIE^C (8) Tk (LPF) 
xj (m, n) / J (LPF) J fcj£vMB£r £ 5 r t \C 
SU*»v^S:"rnrf. MW»£««Cd*sj»!? 5 
r 1 j £ Tj (LPF) /J (m, n) J £ <D 

ffiofirc&5o #1-. cd = i<0»&fctt&aw*«32 

«Sof^tfcW (8) \tt (3) 

Cd = J (LPF) / J (m, n) O^tCli^S 
H*JSffl#iWK£0»&-C*> 9 Tk (m, n) =K (L 
PF) j i:tt«fc«>l»»«IBifei:l^*^*6. H3ttn 

60 IrIH (a) lij (m, n) (LPF) C0S£\ 

KB! (b) ttj (m, n) (LPF) C0#^T$> 

So 

[0 04 1] 



(8) 
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14 



k (m, n) =K (LPF) X {J (m, 



[0 0 4 2] fr*3, H4ttr©J:5 4imaiKffftCd 
MEfti* *Wf±aE»«Di f (i) T*>0, ±IB7a 

[0043] **MJ *:«-*-. «*«-e^u^^ 

BfMftl 0 Ify f <£>{§-)§; W</V£ LTG (1) =4. G 
(3) =1, G (5) =4. R (2) =R (4) =10 
23"Cfe^ a>o#P — s<*7 4/ls# 7 a — 7 c 
^-C»fflt5t©i:fi£U 0 2M^ (8) fcl^o 
Taiiil*^*3rt-5RfS-8HKr (3) £»tibLfci§-e\ 
BTOS (9) (16) <0«i?£*T5-£fc:ft5o 

G (LPF) = (4 + 1+4) / 
R (LPF) = (1023 + 10 
D n u m= 5 

D= (G (LPF) /G (3) - 
= (3/1-1) /5 = 0. 4 
i=Dnum-l=4 
D i f [i] =1000 
Cd = l + 0. 4X (4+1) = 
r (3) = R (LPF) X { (G 
= 1 X { (1 0 2 3/3) X 3 
[0 0 4 5] fc*3 % r<DHJfiO»«Rl-er±s 13 2 0^0 

— h lc*5V^r*IIRHME*5HII[D SrSiSld <t t» ^fcbS 
LTWctf^ Dnum^iMraiTKiaX^ 
St5itt?, J (m, n) ^>n-/<*:7 

^*«J (LPF) Hyfy^^tUT^Kira 
Si^lDl:Mt6 2&7cLUT (Look UpT 
able) Sr^fcWSc^y 9*^ic*#4*^:6r 

* (i) y ^ ^ ^ LTiF^SMC d 

t^2ft7cLUT (Look UpTable) £r^#> 

[0 0 4 6] £fc. ^O^JgCO^l -Cf±. 3£/£&<On 
— s<X7^/U?mK (LPF) b&%&<Du—s<*7 4 

A,**] (lpf) t<om&m-m<$^xffiMmcmm 

Pw<77>f^^fi^HVC (Hue Value C 
h r oma) fe£>VM£HS L (Hue Saturat 
ion Lightness) ^CO&tB. 



10 



n) /J (LPF) XCd) 

... (8) 

^Lt, ^MSflf r (3) fll^feO«aflB*«*^ 
[0 0 4 4] 



3 = 3 

23) /2 = 1 0 2 3 
1 ) /D n u m 



(3) /G (LPF) ) XC 
} =10 2 3 



(9) 
(1 0) 
(1 1) 

(1 2) 
(1 3) 
(14) 
(1 5) 

(1 6) 



mmz&ftz&&m*&m&mzK&£*xm&fr&& 

[0 0 4 7] ^ipic, coHife^ffiitcitt 

^coo— (LPF) £3i£fc-r<5 2&7C 
Silt u^/u £ ±S2^£fefifc»^**fflr-S- t<ou 

mmmj (m, n) tSKI£j3J^fe^^*5«-<5«HO 

mmnffit&mw— j (lpf) tojt 

fcJSCfciimK {J (m, n) /J (LPF) } Sr8t# 
40 ±lE«IBM*«*Cdi:roJt««*r± 
|EP-/^7^WIK (LPF) fc**UTaWrr* 
Si*lH]Kl 1 t&ffijtZ><DX. ±.&&&(D&&.fr<Dl!&& 

^<om{t\cit^x&m&(D&te&'j>ti:\t\ mv^^ttff 

SBf Biters v * £ v > 5 S»SPi«o— flfcft ft 



(9) 
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[0 0 4 8] rfrir^B^ ±lEtt*ND£jS#0>«£« 

Jggffik (m, n) ^±Eo^7-f^«K (LP 
F) O l/^i* < *WlT 14 5 w i ttft < , 

So 

[0049] o£ 9 , H»toi«»«o««-eiifflfiajt 

[0050] ^i^lc, roHJfiio^ISi \C£tl 

ZZtltb 2o^fe^On- s<*y >( ;\s?m.n± (K 
(LPF) - J (LPF) ) <D*!-T?«£1-5££fcfc:. 
R3SHJ&1 l3ftsr©W*Ki*Dfc»IBaft««»Cd*rii 
*«lc3RItL. U*»*>, att«in9ftde4ftftCd»:±EIB 
**#rt*ttf**V^S4faRit««[OjJ!R { J (LP 
F) / J (m, n) } ldi£V>1gtftD J.o±fBHas/h3 

tt*w*/h£vM3:£ r i j fcisv^fcftso-e. ±isgE*n 

u^/w £ o W'OHKjP/h $ v K ttJiiSH is /h £ < * 
oT. i]E«©44l!:4aft©«B«k (m, n) £ 

[0 0 5 1] 4*5. ^0361fi(0«1»l-e«:±IB2»7cn 

J6ft*»«>«*lt«>K*#lt2lPj|C^*&«K (LPF) * 
u— x<^7-f /i^fil* LT^LXV>-5dS. Ji^^fc. 

(AV) ^^nw^7^;^It tttrtUtt)^ 

[0052] mm<Dj&Wi2. m5tez<o&m<onm<oj& 



16 

1 4f»*^fy^STllCioV>TjEt< *V^*U 

«*cdfcit rij *ffl*i-sttiH^ift**^3'7 p 

[0 0 5 3] * LT. r<o£ 5 tcgftfe^lR^l-CitfcO 
^/^f ;^ ^ 7 ^ ifO#feITOSf T'li, *<DM 

[0 0 5 4] ^±o<t?tc % r.(OSMfiw»«2tcJ:Jx 
tf, a»IUKl l* 5 . SKS*og*«K«J (m, 

(lpf) £*>h'h&^m&<ofr, mzn 

KH*og#«««J (m, n) iSSKS*fe^*5ft5 
SlOi*©«««OB-^7>f/U^«J (LPF) 

S c tts Z.<0£5\cmm<0S:yt&&mj (m, n) 

(lpf) xvbxz^m&tommtm&'g 

30 S&LT. n-/N°^^^/U^{ilK (LPF) Id Tj ( m , 
n) /J (LPF) j «r*#Lfc«5:*0**«a«k 
(m, n) t LTtB^? Lfc^r L"C^>> ^O^ffiSr^^r 

[0 0 5 5]^Wi3. |6|i:^OiM 
i 3 (a 2>7 v?^;Mf y 7 ^ ^<D7;^ 

40 16liFIFO (First In First Ou 

t) **y*£T?m&£ti* 7^^ ; ty4ioi®s 

^S:ft»t57'f^y77 (n— y^^^^/W^^ 
S) . 1 7(l 7 >f^i/77 l 6tc«»Six5«Sc7>r 

so Arp^m % i 8tt:©/^-^7f^fai 7\z 



(10) 
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18 



*5 ft S /< * - y ^ ^ ^&3g<D8R lC#flM- S 

fetf-rs^-^^-i; — *<*y -tw^m xh 

— :xlc&<5v>T^££*lTl>So 

[0 0 5 6] -1 9tt£j*fifl>3Fie«K (AV) £ 

g#&<0¥*SffiJ (AV) bO&mmc&CIZ/l—Zfffl 
Wm» i Sr«*-r-5«ftS^lHJK (fUg^S) , 2 0J± 
^o^-^«8»a* i ft if *rfflfl! LT*Bi**>*firt# 

[0 0 5 7] &^®)fFl;io^T|£^-f <5o 7 U-i,^^ 

^uftv^^e y = h o — ^asfjfi- 77^ 
T-^^^^^T 1 6 »^^n6<t3 

y/^>77i6j&^i{tiu :^^^-y^^y 18 
W/W16£fcti;*j-rSp 

[0 0 5 8] B 7 ili© i 5 f y ^l:S 

fy^l 7-CfcE£*bS#Jifi*>f VK^O-tflSr^ 
-rifc^lg-e&So Slc^T. #^*fttB*l!:#«:u 

kfrT^SMIISr^LT^So ro^^lcffiSi" 

[0059] mzmft<~<? ^y^rottta*j5fe^cov^TRw 

-TSo *1\ T15^ (17) SrfflV^*flB*-r^K!?rt 
^*M»S©5*«S^?*fiK (AV) $r^5o 

J (m,n) 



[0 0 6 0] 

mi] 

K(AV)-yK(i.j)/n ■ • 



(1 7) 



[0 0 6 1] rospJSfl[K (AV) ZmmtlrX 

10 teffcfckSU) % ^M/^-^^y 1 8f^cfE«£:h, 

fej4»On-/^7^^lK (PAT) Sr^St^o 
H 8 {c^fot 5 ft 

SSiii««r«trflloiEraX 

20 K (PAT) Srdfeja-TSo 

[0 0 6 2] ft*5 x ^@®miCjbNtSteCO^^tC:^VN 

JWMm^Ss 67>f /u* Ofe$Mfr t Mft S 

So B9ic z<o$£M<Dmm3\z.&rtz>&m i ?'<^}?v 

[0 0 6 3] ■£ IT, «£5C3®*RI§|jS 1 9 fir <E>#fe£# 
30 O^ffiK (AV) , J (AV) £fl3l^T/W- ^#J»ff 

-5< a— /^7-f/i^^«K (PAT) ftif«rffiVvCTl& 
* (18) UiT4HluSfeOdl=J*«««#k (m, n) £ 
^LT^tSo K!*»£*5V*-C\ K (AV) fi±12# 
l^^>K^l:fcNt5¥^t, K (PAT) fi^^ — > 

[0 0 6 4] 
[S2] 



k (m.n)-K(AV)x 



J (AV) 



fi-fr 13 -] 

\ D n umj 



+ K(P AT)x 



i + 1 



D n um 
• • (18) 



[0 0 6 5] HI Of±r:<D|ISfi<D«ffl3C!)ff»3S^lHlK 

S T 1 5 f±/u—^ftO»K* i fcSfflJUK r 0 j SrftAi" s 
^Offlfb^^y^. S T 1 6 fi3=j£&0¥*SMfiK (AV) 
*S#fe<BSF*MlJ (AV) k<Dm<0±Z£tii;l'-'7g. 
» i JcS-5V^T«»x-^d^aS«SH*:S»«D i 
f (i) ^TT&5^«:WBftSC^iaoT, ^ so 



*rv-f, STl 7liroi^i^ry^STl 6lc 
^^T^^^J^^^yc^^^^tlS^x^^T'^o 

Wt^m*^ yZ/^ S T 1 8 (i:o;U-^IBfHS i Kg 



(11) 
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«Bii»JI*JWf^^y^STl 6^:ELV***JW£*l,;fc» 
^c/u-^»aSr»T-r6. ^L-C, «3HIIK2 0ttr 
O/w-^S^r^T Lfcl*j£<^-:7T«»«R i £ JL12 

* (is) ^ftAurm*f*«-«3fSrit«t-r*. 

[0066] ttt, :o«t 5 4SW&31"C*>oTfc. 
**. 

[0 0 6 7] A?^-yryfy^fSl 7|Ci3V^ 

rtsp*9«K (AV) *r««fc*v^-Ct>W«-t*6J:5K:L 
7CP«-=ey 6 a — 6 c J ^2^7nn— ^^X^^/P^Ie1^7 a 

[0 0 6 8] ft*5, COHJ£0?^1S3^*5V^f±, 20 
->p<^y 1 SlrRJtt/^-^yfV^ftl 7^ 

EJ»fcUTfll*UT43**OM»JWS* (AND^fc 
[0 0 6 9] *fc. :^Wi3"Clt RGBit 

ffJfcttMft < #Pffe«f§ < ^A,T-v * s g« U 
[0 07 0]£Jl±oJ:5lc, dco^JBo^3(cJ:ix 

(K (AV) - J (AV) ) -CWfei-Sfcfcfcfc. *» 

0^20^: Dfc 1 »T<o«o»^#*t«ft 

(1- (i +1) */Dnum) Srifffiffi (J (m, n) 40 
/J (AV) ) |C**U lo, MSKJM1MUC**&*L 

«m*ftrt«*tt±1B*^** ftixtf** VMS ^ roj 
£/£fi<0J8£®k (m, n) SrM^*T5r fc#-e«\ U 



20 

[0071] ronaso»«3^j:tutf. ft (1 8) iz 

3PS (* (18) <0*5ZZ*13S) <0m*tftt«R£* t 
P-OOSM K(18) 0*n22lg2 3g) ©«*ftrt 

«ft*<ofntt*K: r 1 j iiso-c, 5FJ&fi©«*«* 

LT\ ^MOo-/^7>f;^lK (PAT) fc N ■£ 
*t^«jE«Sr*JH.fc« (K (AV) xj (m, n) / 

j (av) ) fc#-e# 

[0 0 7 2] roHJ6©^ffi3JCj:tH^> — 

fy^fin^ TJBftrit»o*j*K:«siii**«t»* 

ospJSflCK (AV) SrSUfi-Sfci ttci-t^spJSrflLK 
(AV) ^Slffi^bT^KttfflrtomfeoSlllo-iafk 

^/l^ttK (PAT) ttt^U 8lglEl&2 0 
JMMtt#**$iX*lMrai « (18) 

*OttHrtO®*^>5pieffl[K (AV) fc*W!U t> ? — 
OOg[*^J-*3 ft <5 *£&*#<£> a — 7 ^ It £ 

«-iDj»¥JSl«K (PAT) Srttffli-SO-e, BHfc"P*>3i 

[0 0 7 3] M«i4. r 69 4 lC« S 77 
;u* 7-®«««SSfi. ttfflBK l l asTIBst 1 
*-5V^t***«*fll*k (m, n) 

«»38WIhIKi OjftSHl l^-r^o-^-^— hS: 

£><5 0 **s. ^ (19) o^3a*i3Sttg*fe^fflffiut 

[0 0 7 4] 
[»3] 



50 



(12) 



#H 2001-78211 



21 22 

k (m , n) . K(L P P)x J^j.(.. 5 ^ 5 )«(L P F)x^ 

• • • (19) 



[0 0 7 5] ^fc, 011 |C*5V*-C > S T 1 9 ftA^-Zf 

MfiKsuicttMit roj «rftA-*-*«i»fls^^^^ 

ST 2 OttiSfiOo- /<^7-f^tK (LPF) 4: 
g^OP-/^7^;^fiJ (LPF) £<0||0;*:£: 
Si&SA— /Sfti lcS<5V>TflMRx— ^blRSJi 
fc*»lDi f (i) BT-CfcS^d^ftWKri-Sri: 

i&iflPr^, ST2 lfi:©«»Mi^fy 
7ST20 izis^x&tmWi&iKltifr&lzmft Six** 

A^--7fflm&&XMx f?^ ST22|ir <D A— ^«fl 
ffilXft i fc»^V*T«IB3Mt05MH*D n um»<D/U- 

tfc^ :o^»7^fy^S T 2 2|:*3V^jEL 
v^«>6V^rt:±|E*5)•* ! RI»^^T•y^ST 2 OTIEU^ 

aafci*r±e« (19) fcftALT«*ttitw»*iM 

[0 0 7 6] ^tt, rcoj; 5fc«|j*^fcixtf3ttll©# 
[0 0 7 7] «*»«(UK1 OJ2:*5»t-5«3fSr« 

fcjtfnriBicftD, ^u— 

It S «W*IH £ «fc 0 *9 - ft*«teS!£W' It S pI« £ ft 
ft^ftJPEIJKtrMWi-SCfcsfts-C*. b^fc, (ME* 

[0078] ft**. ^ cojaso^i® 3 Rummcomm 4 

Tv^as, ±!B5£ (1 8) $>5Wi5£ (l 9) |c*5V>T 

[0 0 7 9] £t±0^jfSCD^ffi{C*5V>Ttt. ftfe 



«tw»w^y>rx»*) . jpege«i 
>^7x-^ (®«^aro^*s-r >^7x- *) „ 

10 y^7x-7) ^a5AtH^^>^7 3i— x&ttM£ti1z 
ftv\ 

[0 0 8 0] -t LT, ^±^TO||J£<D^tl"Cli. ^ 

^TFistztf^iDm*) -eft < s y^/wa^tr^.— ^-^ 

fc. 2*7cStif 2 i: URGB^7^/^^B a 

20 ye TM\zwimztLtim&&mt L,x^vtc^^<omx) 
^ 2 ic*5v ^3t«ae* £ tiizM&T— ?ZA/D m&m 

30 fcWte-efcSo 
[0 0 8 1] 

|j:*5 it 6±lE^J£fe*»o«-g-u-</HcX<3v^TaKM 

S^r, SKlii*©|5Eto<ofefiS;»|c*3it«^Klii*<o«# 
u-</v-^. SK8Ei3JOferij;^lc*5it5«H^lir*^«* 

# Itixtf V^IS if ±IBit««lc £ £ ±fS3FJ£feric#<0 

< ft 6 J: 3 l-^Kig 

^i»ffi^t"©■ogg^bl-Jt-<TfefI-g-<o^^b^s/>ftv^ % mv> 
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[0 0 8 2] rft^EWK:. ±iEK&0&J&#<7>ff-^ 
off * u-</v £ ^J££j&#tf>{H§- i"*^ b <om^r i*~</u 

r t 

[0 0 8 3] o*o. ^ ^/w<o«i«-eii 
««H:fcJ:6ft«IBolf#*r^b»T*»Oliift*flS 

[0 0 8 4] £G>»HfcJ:*ui, 9RJI#*^ % WLto<D& 
36VHKfc*9 JLo±ffiSS*S/hSlttttf/h*v^iif r 1 j 30 

[0 0 8 5] lOMia^l XSE^fttf* a*ntf>& 40 
^</vfitf>* # $ £r r b 2 ooM^^ a — 7 4 ;v 

*#iM3:if r 0 j i:2v^ift5©-c, ±EgE»ofe* 



24 

±E«t>**<ftoT 1 SK«iEffifc±5*:ES«:»Jia 

[0 0 8 6] ^(OjgilCj:^ **#&tC:feV^TS* 
(#rtlD»S*t6*»3JlO***r2 4:i-*4:4:t>fc. 

tosBft»fc r 1 j btz*<o-C * 

[0 0 8 7] ft*5, ^Oj:5*«W^i3V^T±:IBo— 
[0 0 8 8] roS&WfcLjlixtf, *s<X'7'</1'*^Wl 

[0089] ^(D&wiz-xti^ fk&¥#&* %&mm 



(14) 
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[0090] ross^itttf. ^llj^^feiS^i: IT 
KUEfti ofe «• 5 n H o W* o« # w< /wo n - 

•g- u^^nsas/h $ v mvt*>mm »ft«*-c«t 

[0 0 9 1] C^l^lc ±iaBEftiO'fe*»e5«-g-U' 

1— <A- £ ^J£fej*#©«* u^A* £ oft u-<yv 
u^/uds±ia p — 7 w a^ Mo u-<aj5» f> < 

[0 0 9 2] o£ 9, BMfc*Oi*«*lx^/uo««^i 

[0093] z<D&m\z£ti&. &mm<o&mnt lt 



26 

*#»£Lfcv 5. fi£oT, ®& 

[0 1 ] ^^^o^io^i 1 las^^/Mf 

im 2 ] 1 to&9auRmt&\z& 

[0 3] z<D&m<Dnm<Dtemi icfcit5^ao/<7 
[®4] ro«noxfto«ni(oMn9ftff«ftoiR 

[b 5 ] z<D&w<Dmm<Di&m 2 offflM*niJKic*3 

m 7 } ^<n&w<Dnm<Dj&m 3 \c&\,^xs<*—^ 
ms] z<d&w<d mm<Dj&m 3 & z> - 

[0 9] COH«^ffl3Jcfclt5#fi8^-f ^ K^rt 
[011] :oi§ii(o^i«i4^lW^ 

[012] m«*2ft5c»ft*^lC*5V^T-«»lJ:ffl 
V^^TV^5Bayer ir— ) fflE^JK: J: 

^ >r ^ <o m j& & -r r m 0 -e $> 5 e 

[013] Bayer (*<^ ir-) SBa^JJ- J: SJlfe 

7 -< &m^izM&i£nt>tiz>m&.f$Lft<o$:ytjSi&ft 



(15) 
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28 



[114] Bayer (^>fir— ) S!iB^JlCj:5JHfe 

[015] Bayer (*<>f -V— ) MBB^UIC J: 5J^fe 

[016] 2^7cS^^{CR. G. B31Hfe^fe* 
Sfe!7wvW«:B aye r ffiE^Ktt 7-^7* 
7< 7 IC, £ tt4*BB¥ 5-5 6 4 4 6 *^«|cE« b 

[017] 01 6 6D2&7n^^y (fSUB) rt0>»£3& 

[018] 016O2ft^*y («JB) ^<£>#ti£ 

(-SfP) £^-ft&^0-e£>5o 

[019] 01 6C02^7ic^^y (#JB) ft<7>#£& 
[02 0] Hl6©2»7cnw^7>f;^ (*fli) 



[02 1] Bll6©2ft5cP-^7^^ (HUH) 
^ffi^^J^^-flft^0-efcSo 

[02 2] il602^P-/<X7^f;^ 
09 WA« S:*i-ttM 0 "C & 5 0 

[02 3] Z<D%&<D2^<Dffim%mz.£Z!k&M& 

[024] 5-5 6 4 4 6 *4>#©*ilB#ifcfc 

10 1 U>X s 2 2ft7cJf&*^ 

^) , 3 A/D&»33 («**?-) . 6 a -6 c 2 
^TC^^E-y. 7a~7c 2*550^^7^^ (o 

7 . 9 fl»**y (fgfs) . 

10,19 ffftaKRft ,11,20 

^a. . i6 7^^^r (o— 

-r^^a) . i 7 if (o— 

^^-r^^^a) , is >>**ey 



[0i] 



[04] 




6a 




7a 








6b 

■ s. . 




7b 
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BEST AVAILABLE IMAGES 

Defective images within this document arc accurate representationsrof the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
-QfFADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: , . 
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IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



